Abstract People have positive aesthetic, emotional, and physiological responses to nature. Why is this so? The "savanna hypothesis," proposed by Gordon Orians, predicts that some human responses are based on innate knowledge of productive human habitats. To test this, researchers have examined particular aspects of nature that should be associated with productive human habitats to see if they trigger positive responses in people. Tree form has emerged as an important factor in these studies. People prefer looking at trees with spreading forms much more than looking at trees with other forms. Trees with spreading forms existed on the African savanna and were associated with habitats that were good for early human habitation. We have shown that subjects also feel happier when looking at these trees than when looking at other trees or non-tree objects. Color is another variable that might be associated with people's responses to nature. Bright green colors could be an important cue for healthy plants with good nutrient qualities. We measured subjects' physiological responses to tree canopies of various colors and found that all colors were calming, but bright green trees were more calming than other tree colors, including less bright greens and oranges. Adult responses to plants are also influenced by their childhood interactions with nature. We have shown that the more interaction people have with nature as children, the more positive are their attitudes towards nature as adults. These positive responses have been documented in people from a wide range of backgrounds.
Introduction
A wide range of positive responses to plants and nature have been documented since the 1980s (Relf and Lohr, 2003) . This research has shown that people exhibit aesthetic, emotional, and physiological responses to nature. Plants are essential for human survival. They provide food for sustenance, fiber for clothing, fuel for energy, pharmaceuticals for health, and building materials for homes. Historically, they have also provided safety from predators. People have developed in conjunction with nature. It seems reasonable to assume that we would have also developed cues to factors in our surroundings related to nature and our survival. In fact, we know that people respond to daylength, so why not other aspects of nature, such as plants and the weather? Such primitive responses would be associated with mental processing that would be critical for maintaining life in early human existence (Sato, 2005; Watanuki and Kim, 2005) .
The range of positive benefits from exposure to trees and nature that has been documented is astounding: stress is lowered, social interactions are improved, recovery from illness is faster, mental fatigue is reduced, attention is increased, productivity is higher, and violence is reduced (Cimprich, 1993; Kuo and Sullivan, 2001; Lohr et al, 1996; Tennessen and Cimprich, 1995; Ulrich, 1984; Wells, 2000) . In my lab, we showed that pain tolerance is increased in the presence of plants (Lohr and Pearson-Mims, 2000) . We found that perceptions of physical discomfort, measured by having people place their hands in an ice water bath, were lower in a room with plants than in the same room without plants. Perceptions of discomfort were also lower when plants were present than when other decorative objects that were reported to be as visually interesting as the plants were present. This indicated that plants do more than give people something to distract them from the discomfort.
Predicting and Triggering the Response
Researchers have wondered why people should have such strong associations with plants and nature. One hypothesis, which is being supported by the evidence, is called the "savanna hypothesis" (Orians, 1980; 1986) . The savanna hypothesis predicts that the savanna-type landscape, which existed during the development of modern humans, should be highly preferred by humans. The savanna environment provided the essentials for human survival: food, trees for protection from predators and the elements, and long, unobstructed views from which to observe both predators and prey. Environmental features that signal high-quality savanna habitats should be preferred by humans.
Researchers are trying to understand what components of nature evoke responses in people. A number of studies have examined people's preferences for particular types of landscapes (e.g. Balling and Falk, 1982; Kaplan and Kaplan, 1989; Orians, 1986) . Tree form has emerged as important in a number of studies (Lohr and Pearson-Mims, 2006; Orians and Heerwagen, 1992; Sommer and Summit, 1995) . Trees with spreading canopies are generally much preferred over other tree forms (Sommer and Summit, 1995) . Trees with such a form (acacia trees) existed in the African savanna and were associated with habitats that were good for human habitation (Orians, 1986) . Acacias survive in extremely dry as well as extremely wet areas, but they only assume the wide, spreading form that people prefer when they are growing in areas with average moisture. In areas that would be too dry to be favorable for human habitation, acacias are short and shrubby; in areas that would be too wet, the trees are tall and narrower.
The savanna hypothesis predicts that people like to see trees with spreading forms, because of unconscious, longestablished associations with beneficial habitats. If the hypothesis is correct, then people from a wide range of cultures should prefer this shape. This response has been demonstrated in people in Africa, Asia, Europe, and North America (e.g. Orians, 1986; Sommer, 1997) . Our research documented that people also exhibit emotional responses to the spreading tree form (Lohr and Pearson-Mims, 2006) . We showed people urban images with non-natural objects or with trees that were columnar, rounded, or spreading. People preferred looking at any scene with a tree more than the nontree scenes, and the scenes with the spreading tree were the most preferred. People also felt happier when they looked at any of the scenes with trees compared to the non-tree scenes, but the response was strongest to the scenes with the spreading trees. Orians and Heerwagen (1992) suggested that the condition of the vegetation in an area could signal an area's long-term survival potential. A bright green color, which is associated with healthy plants with good nutrient qualities, could be an important landscape cue for people (Kaufman and Lohr, 2004; Orians and Heerwagen, 1992) . A less green or yellowed plant could indicate that it is under environmental stress and thus lacking food quality. In my lab, we measured subjects' physiological responses to tree canopies of various hues and intensities (Kaufman and Lohr, in press ). We found that people did respond differently to different colors. All tree colors were calming, but the green that would most closely approximate a healthy tree was more calming than other canopy colors, including less bright greens, reds, and yellows. Yellow, which could indicate severe nutrient deficiency, was among the least calming hues.
Our responses to nature and our surroundings are influenced by both innate and learned components, that is, genotype and phenotype (Balling and Falk, 1982; Miyazaki and Tsunetsugu, 2005) . Childhood interactions with nature appear to have strong influences on our responses to plants as adults (Lohr, 2004; Lohr and Pearson-Mims, 2004; Lohr and Pearson-Mims, 2005) . Generally, the more interaction that people have with trees, plants, and nature as children, the more positive are their attitudes towards trees as adults. The response is stronger if the interaction is active, such as picking flowers, than if it is passive, such as visiting a park. The positive response has been documented in people from a wide range of demographic and ethnic backgrounds.
Conclusion
People need plants for their survival. Without plants to harvest sunlight and provide food, we could not live. Research shows that plants also contribute positively to our mental health, improve our physical health, and make our communities safer. An understanding of the importance of plants and how and why people respond to them is becoming widely appreciated. Theoretical understandings of possible phenotypic and genotypic components of these responses are being explored and are yielding useful explanations.
